Collagen distribution in developing experimentally induced granulation tissue. A morphometric study.
Viscose cellulose sponges were implanted subcutaneously on the back of full-grown Sprague-Dawley rats. Seven, 14, 21, 28, 42, 60 and 90 days after implantation, groups of 12 animals decapitated and the sponges were removed and processed for light microscopy. Five microns sections were stained with Picro-Sirius Red. Morphometry was performed on the zone of ingrowth and the collagen. The intersectional variation in the morphometrically determined collagen density within the sponges was below 20%. The hydroxyproline content was determined biochemically in 5 microns sections of sponges implanted for 14, 42, 60 and 90 days. A positive correlation (rho = 0.79, p less than 0.0001) was observed between the biochemically and morphometrically determined collagen contents. The morphometric determinations showed a steady increase in the granulation tissue ingrowth. At day 60 the ingrowth was complete. There was an increasing collagen density from days 7 and 14 through days 21 and 28, followed by a nearly steady state up to day 90 and a significantly higher collagen density peripherally than centrally in the day 42 sponges. The study has shown that morphometric collagen determination at light microscopical level using Sirius Red-stained sections may add quantitative data describing the dynamic changes in collagen content and distribution within developing granulation tissue.